Schizophrenia is often accompanied by disturbances in motor behavior thought to result from abnormalities in the brain's timing mechanisms. Virtually all behavior has a motor component, and proper regulation of motor behavior is often dependent upon accurate registration of somatosensory input. This study uses the steady-state evoked response (SSR) to quantify the accuracy of timing of the neocortical response to rapidly presented tactile somatosensory stimuli in patients with schizophrenia compared to control subjects. We used magnetic evoked fields and source space projection to estimate the time course of equivalent current sources in somatosensory cortex. Wavelet-based time-frequency analysis was used to compute intertrial timing consistency and amplitudes. SSRs in schizophrenic subjects demonstrated decreased performance in both metrics to contralateral 25-Hz tactile stimulation. Previous studies have reported similar abnormalities in the SSR in both auditory and visual domains. The magnetic SSR to tactile stimuli is thought to reflect activation of layer 3 pyramidal cells in primary sensory cortex. Thus, these findings, as in other sensory domains, are suggestive of impaired GABAergic inhibitory interneuronal control of the timing of pyramidal cell activity. This deficit may be intrinsic to neocortex, or might reflect as well impairment of cerebellar and/or thalamic involvement. These findings reinforce the notion that abnormalities in the brain's timing mechanisms are a central component of the schizophrenia syndrome.
Introduction
Motor control abnormalities are prominent in schizophrenia. These range widely and include unusual or poorly coordinated motor behaviors observed in home movies of very young children who later develop schizophrenia (Walker and Lewine, 1990) , abnormal motor behaviors and control seen in patients prior to and after development of the disorder (Tarrant and Jones, 1999) , abnormal motor function on neuropsychological testing (Hoff et al., 1996) , abnormal neurological soft signs (Krebs et al., 2000; Chan and Gottesman; 2008) , and abnormal generation and/or processing and interpretation of the corollary discharge (efference copy) accompanying motor acts -believed essential for separation of thoughts and actions generated by self from those of other persons (Feinberg, 1978; Ford and Mathalon, 2004; Ford et al., 2008) . Accuracy of all such motor behaviors is dependent in part upon accuracy of somatosensory feedback. Central to such accuracy is timing. Beta-band oscillations in the somatosensory cortex, and this process is synchronized with those in motor cortex and this is thought to be a possible mechanism for the mediation of corticomuscular coherence (for review, see Baker, 2007) .
Inaccurate or noisy somatosensory feedback will likely result in impaired generation, coordination, and interpretation of motor behavior. While numerous studies have demonstrated abnormalities in somatosensory evoked potentials (Furlong et al., 1990; Shagass et al., 1978; Josiassen et al., 1988; Norra et al., 2004; Waberski et al., 2004) and evoked fields (Reite et al., 2003; Thoma et al., 2007; Huang et al., 2010) in schizophrenia, few have good time resolution or are able to postulate specific mechanisms.
Evoked potential/evoked field studies involving neocortical driving using rapidly repeating stimuli which evoke a steadystate response (SSR) are a metric that provides both high time resolution as well as a likely mechanism underlying the generation of the responses. The phase control of individual SSR components in auditory and visual domains has been suggested as being a representation of neocortical GABAergic activity of interneurons which control layer 3 pyramidal cell firing in the sensory cortex (McBain and Fishan, 2001) . In a study demonstrating increased corticomotoneuronal excitability in response to somatosensory stimulation (Kaelin-Lang et al., 2002) , it was found that the GABA A receptor agonist lorazepam blocked the effect whereas neither placebo nor dextromethorphan had any effect. The authors speculate that this pharmacologic modulation of the inhibitory cortical GABAergic neurotransmission system might explain the reduction in excitability and supports the general concept of GABAergic mediation of somatosensory cortex. 
